Community Health
NUR 4350

Preparation of Solutions Help Sheet

I. Determining the strength of a solution

The strength of a solution can be stated as a ratio or as a percentage

· The ratio 1:2 means that there is one part of the drug in 2 parts of solution. This can also be referred to as a ½ strength solution or a 50% solution. Make sense? 

· The ratio 1:10 means that there is 1 part of the drug in 10 parts of a solution. This can also be called a 10% solution. 

· When you see the % symbol remember to think “100.” So a 5% solution means that there are 5 parts of the drug in 100 parts of the solution. 

You try: (See answers Part I on last page)

1. A 10% solution means that there are __________ parts of the pure drug in _______ parts of the solution.

2. A 1:100 solution means that there is __________ part of the pure drug in ________parts of the solution.

3. A 2 1/2% solution means that there are _________parts of the pure drug in _______parts of the solution.

II. Pure Drugs in Dry Form

Sometimes our pure drug comes in power form. Remember by Kool-Aid analogy?

· A ratio of 1:20 simply means that there is 1 part of the pure drug in 20 parts of the solution. You could also say there are 2 parts of the pure drug in 40 parts of the solution or 3 parts in 60 and so on. 

· So in a nutshell, 100mL of a 1:20 potassium permanganate solution (or drug X—whatever) means that there is 5 grams of pure potassium permanganate dissolved in water to make a 100mL of the solution. But where did the 5 grams come from you might ask?  A 1:20 solution is the same as a 5% solution because 1 divided by 20 is 0.05—which is 5%--or 5 parts of pure solution! 

Picture It!

To make a 1:40 solution of acetic acid, you would use mL of pure acetic acid and add 40mL of water!
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You try it! First—verify that the two strengths (10% and 100mg/mL) are the same. To do this, you have to know how to change one to the other. For example, how do you change 10% to 100mg/mL? Use D/H and start by changing the 10% to a fraction = 10g/100mL. 

I know that there are 10grams of pure drug in 100mL of solution (10%). 

I want to know how many mg there are in 1mL.

So:

X mg       =     1mL
10g              100mL

Let’s change that 10g to mg. What do you know about the relationship between grams and mg? You know 1000, right? So if 1 gram = 1000mg, 10 grams must equal 10,000 mg. 

X mg       =     1mL
10g              100mL

10,000mg
So 100x = 10,000

     100x      100x

Answer:
X = 100mg/1mL



Look familiar? 



Now you should see that 10% and 100mg/mL are actually the same thing!

Putting it to Good Use
Typically, in NUR 4350, you are asked to determine the amount of pure drug in a given amount of solution or to prepare a particular solution strength. So let’s work on that.

Preparing a particular solution strength

1. How would you prepare 2,000mL of a 1:10 Clorox solution? 

Given:

Amount of solution
2,000mL

Strength:
1:10 or 1/10

Find:
Amount of pure drug—(you need to find this first because the rest is just adding the needed amount of water which you already have!).

Clorox is a liquid (pure form) and therefore measured in mL. What you know then is that 
In a 1:10 solution you have 1mL of Clorox per every 10mL of solution. 

2000mL (solution)     =     x mL (Clorox)

So

2000 mL (solution) x 1 mL (Clorox) = 200mL (Clorox)






  10 mL (solution)

So:  200mL of Clorox diluted with 2000mL of water will give me my 1:10 solution!
OR

2000/1 x 1/10 = 200mL

2. How would you prepare 250mL of a ½% Lysol solution?
250/1 x 0.5/100 = 1.25mL

So: 1.25mL of Lysol diluted with 250mL of water will give me my ½ % solution.

Determining the amount of solution that contains a given amount of pure drug
Working backwards

1. How many milliliters of a 20% magnesium sulfate solution will contain 40g of the pure drug magnesium sulfate?

Given:

Amount of pure drug:
40g

Strength:
20%

Find:

Amount of solution

40 g  x  ?mL =  ?mL

             ?g

In a 20% solution there are 20g of magnesium sulfate per 100mL of solution. So in keeping with our formula above (notice it will be upside down), 100mL/20g. 

2

40 g  x  100mL =  200mL

              20g
                 1

40g/1  X  100mL/20g = 200mL

So, 200mL of a 20% magnesium sulfate solution contains 40g of magnesium sulfate. 
2. How many milliliters of a 1:40 acetic acid solution will contain 25mL of acetic acid?
Given:

Amount of pure drug:
25mL
Strength:
1:40
Find:

Amount of solution 
25 mL (acid)  x  40 mL (solution)  = ? mL (solution)

1 mL (acid)

25 x 40 = 1000mL

So, 1000mL of a 1:40 acetic acid solution will contain 25mL of acetic acid. 
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